The role of subtype-specific ligand binding and the C-tail domain in dimer formation of human somatostatin receptors.
G-protein-coupled receptors (GPCRs) represent the largest and most diverse family of cell surface receptors. Several GPCRs have been documented to dimerize with resulting changes in pharmacology. We have previously reported by means of photobleaching fluorescence resonance energy transfer (pbFRET) microscopy and fluorescence correlation spectroscopic (FCS) analysis in live cells, that human somatostatin receptor (hSSTR) 5 could both homodimerize and heterodimerize with hSSTR1 in the presence of the agonist SST-14. In contrast, hSSTR1 remained monomeric when expressed alone regardless of agonist exposure in live cells. In an effort to elucidate the role of ligand and receptor subtypes in heterodimerization, we have employed both pb-FRET microscopy and Western blot on cells stably co-expressing hSSTR1 and hSSTR5 treated with subtype-specific agonists. Here we provide evidence that activation of hSSTR5 but not hSSTR1 is necessary for heterodimeric assembly. This property was also reflected in signaling as shown by increases in adenylyl cyclase coupling efficiencies. Furthermore, receptor C-tail chimeras allowed for the identification of the C-tail as a determinant for dimerization. Finally, we demonstrate that heterodimerization is subtype-selective involving ligand-induced conformational changes in hSSTR5 but not hSSTR1 and could be attributed to molecular events occurring at the C-tail. Understanding the mechanisms by which GPCRs dimerize holds promise for improvements in drug design and efficacy.